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PROGRESS REPORT 
The program, as of this writing, has been underway for 21 months. Significant progress in 
theoretical and experimental work is as follows: 
1. The first known measurement of the p' v' correlation in a reactive turbulent flow 
has been accomplished by intrusive measurements on a premixed jet flame. Simultaneous 
stagnation pressure, temperature, and heat transfer (velocity) measurements were 
performed in a small measurement volume at various stations along the flame axis. 
2. The correlation is large and produces a contribution as mechanical work in the 
turbulent stress equations which cannot be ignored. 
3. After several initial developments for simple flames, a fully three dimensional model 
for the vi
ik 	
p correlation has been developed. It has been checked in the constant density X  
limit for some classical flows and been found reasonable. It has been applied to a turbulent 
jet diffusion flame and found to bring excellent agreement between theory and experiment. 
4. The theoretical model predicts an intense source of turbulence in premixed, one-
dimensional flames, in accordance with experimental expectations. 
The three dimensional model for v" a  p/a x., which is the correlation which directly appears 
in turbulence stress equations, represents a marked departure from past practice. This model is 
currently under peer review, but is bound to stir up some controversy. Its success, however, in the 
diffusion flame and premixed flame problems attest to its usefulness. Direct measurement of this 
quantity has proved elusive, however, because a gradient is involved. The derivative taxes intrusive 
measurement methods. In order to counter this limitation a new experimental rig has been 
constructed and is currently under checkout. In this rig, LDV will be employe for velocity 
measurements, and it is hoped that laser Rayleigh scattering may be used for density 
determination. The pressure measurement, as always, will have to be made intrusively. 
The following publications and presentations have resulted from this grant: 
Refereed Publications  
1. 	Strahle, W. C. and Chandran, S. B. S., "Pressure-Velocity Correlation in a Reactive 
Turbulent Flow," AIAA J 20, 129-135 (1982). 
2. Strahle, W. C., "Estimation of Some Correlations in Reactive Turbulent Flows," 
Combustion Science and Technology (in press). 
3. Strahle, W. C., "Duality, Dilatation, Diffusion and Dissipation in Reactive Turbulent 
Flows," 19th Symposium (International)  on Combustion (in press). 
4. Chandran, S. B. S. and Strahle, W. C., "The Effect of Pressure-Velocity Correlation in 
a Premixed, Planar, Turbulent Flame," Combustion and Flame (in review). 
5. Strahle, W. C., "Velocity-Pressure Gradient Correlation in Turbulent Reactive Flows," 
Journal of Fluid Mechanics (in review). 
Other Publications  
1. Strahle, W. C., "Pressure Velocity Correlation in a Reactive Turbulent Flow," AIAA 
Paper No. 81-0108 (1981). 
2. Komerath, N. M. and Strahle, W. C., "Measurement of the Pressure-Velocity 
Correlation in Turbulent Reactive Flows," AIAA Paper No. 83-0400 (to be printed in 
January, 1983). 
Verbal presentations have been made of papers 1 and 3 under Refereed Publications  above, 
where it 3 was an invited paper at the 19th Combustion Symposium in Haifa, Israel. Paper 2 under 
Other Publications will be presented at the 21st Aerospace Sciences Meeting. The senior author 
received his Ph.D under this program. 
